Hepatotoxicity and consequently increased cell proliferation are associated with flumequine hepatocarcinogenesis in mice.
It has been reported that flumequine (FLU) induces hepatic tumors in mice when given orally for 18 months. We investigated possible underlying mechanisms using a two-stage mouse hepatocarcinogenesis model. After initiation with a single intraperitoneal injection of 100 mg/kg body weight diethylnitrosamine (DEN) or saline, male CD-1 mice were given 4000 ppm FLU in the diet or 500 ppm phenobarbital (PB) in drinking water for 9, 19, 24 or 30 weeks. Toxicity, evidenced by centrilobular swollen and polar hepatocytes with fatty droplets, infiltration of inflammatory cells and increased numbers of mitosis in hepatocytes, was apparent in the livers of mice treated with FLU at all time points, but its severity declined towards the termination. FLU did not induce cytochrome P-450 enzymes such as 1A1, 2B1 and 3A2 as assessed immunohistochemically, while positive expression of 8-hydroxy-2'-deoxyguanosine (8-OHdG) was increased in hepatocytes of both DEN + FLU and FLU groups compared with the relevant controls. In animals given PB, eosinophilic swelling of hepatocytes was prominent, and the hepatocytes showed strongly positive reactions for CYP 1A1 and 3A2. Altered cell foci were induced in the livers of FLU-treated animals both with and without DEN initiation, especially the former, and their development paralleled the degree of hepatic toxicity. These results suggest that FLU hepatocarcinogenicity in mice is dependent on hepatotoxic damage and consequently increased cell proliferation. Oxidative damage to DNA may also be a crucial factor.